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Introduction
The prevalence of malnutrition in childhood has declined worldwide along the last decades, but such reduction has been unequal, and in some countries the problem has even become more serious. 1 Protein energy malnutrition is estimated to affect 186 million children younger than 5 years all over the world. 1 In Brazil, malnutrition affects 6% of all children younger than 5 years. Among schoolchildren, the prevalence of malnutrition, estimated using height-forage indices, is about 6.8%; among adolescents evaluated using the body mass index (BMI) for age, about 3.4%, but varying according to income. 2 Social and economic inequality between nations remains a predictive factor of malnutrition. 3 Studies show that malnutrition is associated with impaired cognition, 4 5 Laura C. Rodrigues 6 authors, the deleterious effects of childhood malnutrition on intellectual development seem to be irreversible and remain visible during school years and adolescence. 6 The evidence that malnutrition leads to delays in cognitive development is strong, but not unequivocal. Some results are inconsistent and limited due to the methods used in experimental trials with human beings and because studies do not include important epidemiological variables that may affect the highly complex networks that determine this association. Malnutrition usually occurs in contexts of multiple psychosocial and economic disadvantages, factors that may independently affect the development of children or change the effects of malnutrition. Therefore, it is extremely difficult to infer a causal relationship between malnutrition and cognitive development. Investments should be made in methodologically sound studies in this field.
This study evaluated the size and the direction of the association between malnutrition and low cognitive performance. It also evaluated the effect of confounding or moderator variables, particularly of exposure to domestic violence, which have not been analyzed in other studies in this area.
Material and methods

Design and study population
This cross-sectional study included boys and girls aged 7 to 14 years old who were attending public elementary schools. Participants were selected as part of a broader study whose objective was to identify factors associated with anemia in children and adolescents enrolled in public schools in Salvador, Brazil. 7 Using simple random sampling, 264 students were selected, which corresponded to 25% of the original sample. For that purpose, a list of students was made and names were drawn to select participants for the study. The original sample size was not estimated for the investigation planned in this study; therefore, power was calculated after the original selection. For a 2-point difference of cognitive score means 8 (alpha = 5%), power to measure the association of interest was 80%.
Measurements and data collection
Nutritional status
Anthropometric data were collected in schools by anthropometrists and qualified interviewers previously reading to the nearest millimeter. Malnutrition was defined as BMI below the 3rd percentile. 10 To evaluate fat reserves, the sum of tricipital and subscapular skinfold thicknesses was used. 11 Protein reserves were assessed using the arm muscle area index. 11 Measurements were made according to the procedures defined by the Anthropometric Standardization Reference
Manual. 12 For the analyses, both indices were used as continuous variables.
To study the association between malnutrition and low cognitive performance, only BMI was used; the other indices were used only for complementary descriptive analyses. confirmed. 14 The score is calculated as the total sum of right answers according to age, and performance is classified according to percentiles. Low cognitive performance was any result in the Raven's test below the 25 th percentile. 13 Therefore, students whose results were in the percentile equal to or below 25th were identified as having belowaverage intellectual development. 13, 14 
Revised Conflict Tactic Scales
Violence between couples was evaluated using the Portuguese version of the revised Conflict Tactics Scales (CTS2), previously adapted 15 and validated 16 for use in Brazil. The instrument has five scales: negotiation (six items), psychological aggression (eight items), physical violence 
Dietary intake
The 24-hour recall method was used to evaluate dietary intake. The composition of dietary macronutrients (carbohydrates, proteins and lipids) and micronutrients of diet was calculated in percentage points using the Virtual Nutri software (Department of Nutrition, School of Public Health, Universidade de São Paulo, São Paulo, Brazil). 17 The availability of dietary calories was considered a continuous variable.
Socioeconomic and demographic variables
For multivariate analyses, income was expressed in minimum wages at the time of the study (R$ 380.00) and was classified into two brackets: < one minimum wage, and ≥ minimum wage (reference category). Data about maternal education were also collected and classified into one of two levels according to the most advanced school 18 The choice of variables for the model was based on current understandings apprehended from the literature.
Ethical issues
Statistical analyses were adjusted for the complex design of the sample using the set of SVY tools of the STATA 9.0 software.
Results
This study included 264 students aged 7 to 14 years; there was a slightly greater percentage of girls (50.8%) and students aged 7 to 10 years (75.4%). The other sample characteristics are described in Table 1 . Although the study population was selected in another study, there were no statistically significant differences between sociodemographic characteristics of the original sample and the subsample used in this study (data not shown).
The distribution of frequencies of the general score of the Raven's test had some asymmetry, as the deviation was more marked to the left, which suggested a high percentage of low cognitive performances (mean = 26.48±9.70 points).
There was a statistically significant trend toward an increase of scores with older age (p < 0.01). In addition, lower scores were found among students exposed to domestic violence (p = 0.003). For the other variables, there were no significant differences in mean scores according to caregiver's or student's characteristics ( Table 1 ). The percentage of students with below-average intellectual development was 63.3% (95%CI = 57.4 -69.0). Malnutrition according to BMI was identified in 9.5% (95%CI = 5.0 -13.0) of the students.
Most mean anthropometric indices were statistically lower among those exposed to domestic violence ( Table   2 ).
According to the results of unconditional logistic regression analysis, there were no changes in the size of the main association under study (maximum likelihood ratio) (Table 3) . However, findings confirmed that exposure to domestic violence was a potential confounding factor. 
Discussion
This study findings confirmed that control of logical reasoning tends to improve with age so that the cognitive performance measured by means of tests of intellectual capacity is superior when tests are administered to children older than 11 years. 19 The scores of cognitive competence This study has limitations that are inherent to crosssectional investigations, particularly because it estimated the associations between the variables (response and exposure)
at the same time, and especially because it does not approach the time differences between events, which precludes the 
